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This invention relates to the formation of
channeis or grooves in the surfaces of objects
formed of thermo-plastic materials. More par-
ticularly the invention relates to the manufac-
ture of whistles of thermo-plastic materials, such
as of wax, parafin or wax or parafiin-containing
raaterials. Such whistles are commonly made
by flush molding and are hollow.

An object of the invention is to provide an
improved apparatus for forming channels in the
surfaces of hollow articles of thermo-plastic
materials, by which the channels may be formed
more or less automatically and uniformly with-
out imposing forces on the materials which
might tend to tear or fracture them, or leave
" burred edges.

Anocther object of the invention is to provide
an improved apparatus for making hollow whis-
tles or similar cbjects of thermo-plastic mate-
rials; with which the whistle vent openings may
be uniformly formed without danger of tearing
the relatively thin walls of the whistle shell, and
without clogeing any of the chambers or pas-
sages; and which will provide smooth. and ac-
curately formed edges at the whistle vent open~
ing; sufficiently accurate to give uniform sounds
when the whistle is blown.

A further object of the invention is to provide
improved apparatus for accomplishing the above
object and which will be somewhat automatie,
rapid and inexpensive.

Other objects and advantages will be apparent
from the following description of one embodiment
of the invention, and the novel features will be
particularly pointed out hereinafter in connec-
tion with the appended claims.

In the accompanying drawing:

Fig. 1 is a plan of a portion of apparatus con-
structed in accordance with this invention for
forming the channel in whistles or other objects
of thermo-plastic materials;

Fig. 2 is a transverse, sectional elevation
through a 1mold in which hollow whistles are
formed by flush molding, before the whistle vent
onenings are formed, and before the whistles are
reimoved from the mold;

Fig. 3 is a ftransverse, sectional elevation
through the apparatus shown in Fig. 1, the sec-
tion being taken approximately along the line
3—3& of Fig. 1; ‘

Fig. 4 is another sectional elevation through
the same, the section being taken approximately
along me line 4—4&, of Fig. 1;

Fig. § is a similar transverse sectional eleva-
tion uh" ough a portion of the same, the section
being taken approxzimately along the line §—35
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of Fig. 1 after the whistle has reached the por-
tion of the apparatus at the section line 5-—5;
and

Fig. 6 is a side elevation of a flush molded
whistle with a whistle vent formed in this manner.

In the illustrated embodiment of the invention,
a hollow whistle | of suitable thermo-plastic
materials or waxes is shown in side elevation in
Fig. 6 in completed form. These whistles are
first molded without the whistle vent opening 2,
in-a mold of the type shown in Pig. 2. Referring
to Fig. 2, the mold is formed of complemental
mold sections 3 and 4§ which abut face to face
along a parting line §, and there are a plurality
of mold cavities 6§ arranged side by side bui
slightly spaced apart in a row along the mold
formed of the sections 8 and 4.

These mold sections have between them at the
parting line, an opening 7 leading to each cham-
ber in which a whistle is to be formed through
which molding max in fluid condition may be in-
troduced and excess removed as usual in flush
molding, and flanges 8 and 8 extend along the
sides of the mold at the face having opening 17,
so that when the mold as shown in Fig. 2 is ro-
tated clockwise a quarter revolution to bring the
opening T uppermost, one may pour wax or other
thermo-plastic material into the mold, and the
flanges 8 and § act like a funnel to prevent
spreading of the fiuid wax. The heated wax
congeals where it contacts the metal walls of the
mold that define the whistle chamber. After the
waXx or thermo-plastic material has congealed, by
cooling, to the desired thickness, the mold is in-
verted so that the uncongeaied wazes or molding
madterial may drain out, leaving the hollow shell
that forms the whistle body. The mold sections
3 and 4 may then be separated, and since the
larger part of the cavity is within the section 8,
the molded shells will remain in the section 3,
with the part thereof which was formerly in the
molded section 4 projecting from the section 3.
These whistle shells have a stem (0 extending
therefrom, which serves as a mouth piece, and
this stem is provided with an air passage !{, see
Fig. 2, from end to end.

To form this air passage, a plate 12 extends
along and overlies the mold sections 3 and 4, as
shown in Fig. 2, and tongues 3 extend therefrom
into the mold chambers, one for each chamber,
at the opening that molds the mouth piece.
These tongues I3 are tapered toward their free
ends so that after the wax or molding materials
have congealed around them and the excess un-
congealed molding material has been drained out,
the plate 12 may be removed with its atiached
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tongues 13 leaving the passages i{. It will be
observed from Fig. 2 that since the free ends of
the tongues 13 project into the space of the mold-
ing chamber, the wax or molding material will
congeal around the free ends, and as & result the
inner ends of these air passages #{ will be closed.
These closed ends of the air passages If are
opened when the whistle sound openings are
formed in accordance with the invention.

Referring next to Figs. 1, 3 and 4, I provide a
frame !4 and in this frame I mount a pair of
pulleys 5 (only one being shown), which are
spaced apart along the frame. A pair of endless
pelts 16 and {7 pass around the pulleys {% and
are arranged side by side and spaced apart on
the pulleys so as to provide a gap or space {8
between them. The upper runs or strefches of
these belts 18 and 11 are generally horizontal

and extend side by side, but spaced apart, and:

travel at the same speed in the same direction.
A rail {9 is disposed between the upper streich
of the belt 16, and this run or stretch rides on
the horizontal, upper face or surface of the rail
{8 and is supported thereby from sagging. A
similar rail 20 slidingly supports the upper stretch
of the belt [T and prevents it from sagging.
The rails 19 and 28 are supported respectively
on studs 21 and 22 which pass through the frame
{4 and are held in vertically adjusted positions
by nuts 23 and 24, which are threaded on the
studs 21 and 22 and engage opposite faces of the
frame I4, as shown in Fig. 3. Thus, these rails i9
and 26 may be separately adjusted vertically to
different heights and, consequently the heights of
the belts 15 and {1 in the upper ruus or stretches
may be determined. Inasmuch as the  stem or
mouth piece part of each molded whistle pro-
jects from mold sections a lot farther than the
opposite side, the belt 17 in its upper stretch is
raised to a higher elevation, by its rail 28, than
the belt 16, and this difference in levels of the
bel} stretehes 16 and {7 is maintained for a sub-
stantial distance.
. Disposed between the rails 18 and 20 is a steam
pipe 25 which is supported on studs 28 that de-
pend therefrom and pass through apertures in
the frame 1§ and are held at different adjusted
positions in the frame i4 by nuts 2T and 28 that
are threaded on the stud 25 and engage opposite

faces of the frame #4. This pipe 25 is connected :

at one end to a source of steam, not shown, so
that this pipe 25 will be heated, athough other
means of heating it, such as by an electric re-
sistance, may be employed if desired. This pipe
25 is disposed approximately horizontally be-
tween the rails {9 and 28, so as to extend in the
direction of travel of the belts. k

Welded or otherwise secured on the pipe &5
is a fin or rib 29 which has an upwardly tapered,
sharp edge, something like an inverted V in
shape. This rib 28 runs lengthwise of the pipe
28 and is progressively higher towards one end,
that is, it increases in height from the pipe 28
progressively in the direction of travel of the
upper stretches of the belts (6 and 17. This rib
or element 29 rises to progressively greater ex-
tents through the space between the belts in the
direction of travel of the belts, for a purpcse
which will appear presently.

The rails {9 and 20 have upstanding, marginal
guides or fianges 30 and 31, disposed at intervals
therealong, Fig. 4, which extend short distances
along the sides of the belts resting on the rails,
and prevent sidewise movements of the belts

while on the rails. The frame {4 also has a guide °

4

arm 32 supported therefrom by arm 33. Arm 32

. extends parallel to and above the rail 19, so as to

10

15

20

25

30

40

e
it

o™
i §

60

66

70

serve as a placement guide for the mold section 3,
as will be explained presently.

After a plurality of hollow whistles have been
formed in the mold sections 3 and 4, as shown in
Fig. 2, the plate (2 is first removed with its
tongues 18, and then the mold section 4 is re-
moved or separated, which leaves the hollow
molded whistle shells extending somewhat from
the sections 3, as shown in Fig. 4. The section 3
is then disposed, inverted, over the belts {6 and
{7 with a side of the mold section 3 abutting
against the guide rail 32, as shown in Fig. 3, and
with the whistle shells resting on the belts {5
and I1; also shown in Fig. 3. The mold section 3
keeps the whistle shells properly positioned and
spaced, and as it and the whistle shells are car-
ried along by the belts 16 and {7, the lower end
of the tapered apex or edge of the heated rib 28
will first engage with the whistle shells, because
the rib gradually rises through the gap between
the belts in the direction of travel of the belts.

As the whistle shells are carried along they
will meet and engage with this heated rib 25.
The movement is relatively slow, so that the rib
may melt away the wax or molding material of
the whistle shells with which it engages, and as
the wax or molded material is melted by the
heated rib 28, it drains away down the sides of
the rib 28. The rib 29 will thus relatively rise
into the moving whistle body and melt away an
opening therein, as shown in Fig. 5, and in doing
so, it forms the V-shaped whistle vent opening 2
in the molded whistle shell that opens into the
chamber of the hollow whistle shell and also
opens the inner end of the air passage {1. It also
forms a sharp edge or corner 35 in the whistle
shell, in proper position relatively to the air pas-
sage 11, so that an air column moving along the
passage Il into the whistle body will be set into
vibration after it strikes the edge 35, as is well
known in whistles, After the whistle shells have
moved past the rib 29, the mold section 3 may he

. lifted and then the whistle shells removed from

the mold section 3. They are then ready for use.

It will be observed that since the channels 2
are formed in the molded bodies in their lower
faces, the melted wax or molding material will
drain away and not plug the air passage §. 1If
one cuts the whistle opening with a cutter, it
may leave on the cut edge a fuzzy or burr edge
at the end of the air passage, that spoils the
whistle effect by causing improper and unde-

5 Sired eddy currents in the air column or stream.

When the whistle vent opening is formed by
melting, it gives a clean edge, free of burrs or
fuzzy edges. Since the molded shell is above
the heated rib that melts the channel therein,
the wax which is melted will drain down the
sides of the heated rib, because the heated rib
keeps the wax that is in contact with it fluid,
instead of forming ribs along the melted chan-
nel.

It will be understood that various changes in
the details, materials and arrangements of parts,
which have been herein described and illustrated
in order to explain the nature of the invention,
may be made by those skilled in the art within
the principle and scope of the invention as ex-
pressed in the appended claims.

I claim:

1. An apparatus for forming whistle vent open-
ings in hollow whistle shells of thermo-plastic
material and of the type having a sound cham-
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ber and a stem with an air passage leading to-
wards said chamber, which comprises a pair of
endless belts disposed with parallel, generally
horizontal runs side by side but slightly spaced
apart, on which a row of whistle shells may be
supported in bridging relation between the said
runs, and a rod disposed between said runs, ex-
tending lengthwise in the same direction as the
runs, and having an upwardly convergent length-
wise rib between said runs, means for moving
said belts at the same rate and in the same di-
rection to carry said shells along and in contact
with said rib, and means for heating said rib,
said rib projecting above the faces of said belt
runs an extent increasing progressively in the
direction of travel of the belts so as to melt a
whistle vent opening into said shells to progres-
sively greater depths as they travel on the belts.

2. An apparatus for forming whistle vent open-
Ings in hollow whistle shells of thermo-plastic
material and of the type having a sound cham-
ber and a stem with an air passage leading to-
wards said chamber, which comprises a pair of
endless belts disposed with parallel, generally
horizontal runs side by side but slightly spaced
apart, on which a row of whistle shells may be
supported in bridging relation between the said
runs, a support upon which each of said runs
moves and which holds the runs from sagging,
each support being vertically adjustable sep-
arately from the other, and a rod disposed be-
tween said runs, extending lengthwise in the
same direction as the runs, and having an up-
wardly convergent lengthwise rib between said
runs, means for moving said belts at the same
rate and in the same direction to carry said shells
along and in contact with said rib, and means
for heating said rib, said rib projecting above
the faces of said belt runs an extent increasing
progressively in the direction of travel of the
belts so as to melt a whistle vent opening into
sald shells to . progressively greater depths as
they travel on the belts.
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3. Apparatus for forming channels in surfaces
of hollow articles of thermo-plastic materials,
which comprises a pair of endless belts having
parallel, generally horizontal side by side runs,
spaced apart, means for moving said belts in the
same directions and speed, a support upon which
each of said runs travels and by which the run
is- supported against sagging, and a heated rib
‘disposed between said runs, with its length gen-
erally parallel to the direction of travel of said
runs and rising progressively in the direction of
travel of said runs to be engaged to increasingly
greater extents with the bottom surfaces of said
articles bridging and supported by said belts and
conveyed bodily thereby in succession over and
along said heated rib, whereby said rib will
progressively melt a channel in each of said
articles during their travel, and the melted ma-
terial will drain away from said articles.

4. The apparatus substantially as set forth in
claim 3, in which said rib is provided on a steam
pipe to be heated thereby.

5. The apparatus substantially as set forth in
claim 3, having guides along the edges of said
runs to restrain said belt runs from sidewise
movement during their travel, and a guide above
and to one side of one of said runs against which
said articles may be placed when deposited on
said runs to determine the position of the ar-
ticles and hence the positions of the channels
melted therein.

PAUL A, WILLIAMS.
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